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A STUDY IN SOIL MOISTURE, ACIDITY AND 
EVAPORATION IN AN UPLAND WOODS AT 
TURKEY RUN STATE PARKl 
By MARY FRITSCHE CUNDIFF 
Structure and development of vegetation has reflected the biologi­
cal value of the habitat, for vegetation responds to changes in habitat 
readily; and habitat, in turn, is determined, in its gross characteristics, 
by climate. However, a uniform climate does not exist even in a 
small geographical area because the area is modified by peculiar fea­
tures of soil and physiography. The variety of habitats, e.g., in dis­
sected land surfaces, is in direct proportion to these modifications of 
the macroclimate. Such features, while perhaps not affecting the 
arboreal cover, will determine different accents of. the secondary and 
herbaceous layers as pointed out by Friesner and Potzger (5). 
Most of Indiana has been placed in the deciduous forest climax 
(12). However, the associations of the deciduous forest formation 
have aroused a great deal of debate in classification. Beech-maple 
and oak-hickory associations were discussed by early writers, but 
Potzger (12) pointed out in 1935 that in Indiana beech-maple is a 
mixed mesophytic type with beech-maple tendencies. According to 
Braun (1), who has most recently classified forest types, Indiana is 
a part of the western mesophytic forest. But under extreme condi­
tions even forest cover may be controlled by microclimatic variations 
as described by Friesner and Potzger (6, 12). And so, microc1imatic 
areas in Indiana, those areas in which physiographic features are 
extreme, will markedly alter the. forest type; species out of normal 
range will associate or compete with the typical species of the mixed 
mesophytic forest. Turkey Run State Park is such an area, for relic 
colonies of eastern hemlock persist even now under rather static 
conditions. 
This study in soil moisture, acidity and evaporation was initiated 
in an attempt to measure some of the differences which must contri­
, A portion of a thesis submitted in partial fulfillment of the requirements 
tor the degree Bachelor of Arts, magna cum laude, Butler University. 
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LOCATION AND HISTORY OF THE AREA 
Turkey Run State Park is located approximately seventy miles 
west of Indianapolis in the northeast central part of Parke county. 
While cutting has occurred in part of the present park area, the area 
of the forest selected for this study has apparently never been lum­
bered or burned over, for no cut stumps or charred remains were 
visible. Since it is the policy of the state park system to leave the 
woods undisturbed, it may be assumed that since 1916 (when the 
state acquired the property) no man-introduced activity has been 
present. These two facts indicate then that the forest stand may be 
primeval; at any rate, it has developed without disturbance for more 
than thirty years. 
PHYSIOGRAPHIC FEATURES 
This park lies in a part of the Tipton till plain where considerable 
relief exists. Sugar Creek which divides the park, is entrenched in 
the Mansfield sandstone (Pennsylvanian); and the tributaries which 
run into Sllgar Creek as well as the ravine drainage system dissect 
the upland plain. Since it is postulated (2) that out-going glacial 
waters partially excavated Sugar Creek and its tributaries, glacial 
drift then was the strata upon which the present vegetation was 
established. The surface deposit of the drift is composed principally 
of red clay, sand and gravel and "the red clay often gives place to 
a dark carbonized soil (2)." According to the geological survey (2), 
deposits showed an interstratification which indicated deposition with 
no ordered superposition. 
METHODS 
Five stations' were established for atmometer study because of 
differences either in the herbaceous flora or in the tree cover. Soil 
samples at the surface, 6- and l2-inch levels were collected weekly at 
each of the five stations; acidity determinations were made from these 
samples. Eighteen lOO-sqm. quadrats were taken in the forest to 
indicate composition. 
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Two Livingston atmometers equipped with rain valves were placed 
approximately thirty centimeters above the surface of the ground in Mia! fulfillment of the requirements 
m laude, Butler University. 
: 
each of the five stations. The atmometers were filled with distilled 
water every Monday morning br::tween June 23, 1947, and September 
1, 1947. At station A, the atmometers were placed near the top of 
a small dip on the north side of the rather shaUow ravine which 
dropped to the floodplain level. At station C, the instruments were 
on a gentle, open northwestern slope. At the remaining three stations, 
the instruments were placed in the midst of the growth peculiar to 
that particular area. The readings from each two atmometers were 
averaged to determine the loss at each station. 
At each of the five stations (within a IS-foot radius) soil samples 
were taken on the surface, at 6-inch and at 12-inch depths. The soil 
samples were placed into tin soil cans which were sealed with tape 
and mailed to Butler University. In the botanical laboratory they 
were weighed in and then placed into an incubator for at least 48 
hours at a temperature of 100° C. After this period of drying they 
were reweighed and the percentage of moisture in relation to dry 
weight was calculated. 
Readings of soil acidity were made on the Beckman pH meter. 
Three readings were made on samples for each three levels of the 
five stations. The readings were converted into active acidity, aver:­
aged, and reconverted to pH (table III). Moisture equivalents of 
the levels of the five· stations were determined and wilting coefficients 
established according to the formula found in 'vVeaver and Clements 
(13) . 
The line of quadrats was begun in the leatherwood type forest, and 
the quadrats were laid in an area separating the hemlock stand from 
the leatherwood type of mixed mesophytic forest. Each 100-sqm. 
quadrat was followed ~y a skip of a similar quadrat. 
The results of the quantitative data gathered are shown in tables 
I-IV and figures 1-6. 
DESCRIPTION OF STATIONS 
The hemlocks (station A) were found growing on a northerly 
slope of a ravine that was at about right angles to the east-west flow 
of Sugar Creek. The diameter and height of the hemlocks decreased 
as the wedge of evergreens at the creek narrowed as it reached into 
the upland. The ground under the hemlocks was completely cover:ed 
with leaves under which a great deal of decaying organic matter was 
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found. The "surface" of the soil appeared to be composed of par­
tially to nearly decayed leaves. At about 6 inches, however, the soil 
changed from this brownish-black decayed material to a yellowish clay. 
The stand of young beech (station B, in which most of the trees 
were 1-3 inches DBH.) was east and a little north of the relic hemlock 
colony (station A) and extended to a trail (Trail 5) which ascended 
from the floodplain through the eastern part of the hemlocks. Here, 
too, considerable leaf litter was found. In this area the beech sepa­
rated the hemlocks from the mixed mesophytic woods. 
That part of the woods which has been called the mixed meso­
phytic forest was northwest of the young beech. Three aspects based 
upon differences in shrub or herbaceous layers were noted. In the 
first aspect (station A) tall tulip poplar, maple and beech were found 
with a low herbaceous covering. A few dogwoods were observed, but 
a secondary tree layer was conspicuously absent. The second aspect 
(station D) contained a secondary layer of leatherwood, (Dirca 
palustris). The third aspect of the mesophytic woods (station E) 
contained a secondary layer of jewelweed (Impatiens pallida). Sta­
tions D and E were 25 yards apart, separated by an extremely shallow 
ravine. Casual observations indicated striking differences in these 
areas, the crown cover of which appeared identical. 
RESULTS 
EVAPORATION 
When weekly averages for the summer were determined, the loss 
in the atmometers was as follows: beech (station B), 42.9cc. ; mixed 
mesophytic (station C), 38.20cc.; hemlock (station A), 35.44cc.; 
leatherwood (station D), 32.l7cc.; and jewelweed (station E), 
23.94cc. Weekly losses are recorded in table 1. 
SOIL MOISTURE 
In all stations the moisture at the surface considerably exceeded 
that at the lower two levels. Generally the moisture content at the 
6-inch level was greater than that at the 12-inch level. The greatest 
fluctuation in moisture content occurred in the hemlock in t4e surface 
level; the moisture content reached as high as 60% above that from 
any other station and dropped to within 1% of the lowest surface 
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reading- for the summer. At both 6- and lZ-inch levels, there was in 
the henlock a g-eneral decrease in the percentage of moisture retained 
by the soil throughout the entire summer. At the IZ-inch level a 
marked tendency in decrease was found also in the beech. With this 
one exception, however, the other four stations at the lower two levels 
showed a limited fluctuation with no tendency to increase or decrease 
during the period of the study. In the week beginning July 28, the 
moisture percentage at the 6- and lZ-inch levels in the hemlocks 
dropped to within 10% of the wilting coefficient where it remained 
until the last week of the 'study when the readings of both levels were 
lower than the wilting coefficients. This occurred at no other station. 
It might be noted also that during the last five weeks of the study 
the highest two readings in the surface level were recorded. At the 
surface the percentage of moisture in the hemlocks dropped to within 
15% of the wilting coefficient while at the other four stations the 
percentag-e of moisture at the surface ranged from 25% to 50% above 
the wilting coef ficient. 
ACIDITY 
The pH of the soils showed little difference in the stations of the 
mixed mesophytic woods at any of the levels although the lower two 
levels tended to be slightly more acidic (table II). Only in the hem­
locks (station A) did distinct differences from the other stations 
(C, D, E) appear while two readings in the beech (station B) were 
in the pH range of 5.0. 
QUADRAT STUDY 
Acer saccha1'un~ occurred most frequently in the 18 quadrats with 
Fagus grand·ifolia the second most abundant species. These numbers, 
large in comparison with the totals of other species, depended prin­
cipally upon the trees found in the first three size classes. In the size 
classes above 6 inches Acer and Fagus have the same number of large 
trees (table III). Nyssa sylvatica, Liriode1!dron tulip'ifem and Frax­
inus anwricana are other large tree species associated with Acer and 
Fagus. Acer seedlings are highest in abundance, then Nyssa, Fagus, 
Ulmus fulva and Fraxinus follow in order 0 f decreasing abundance. 
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DISCUSSION 
A. EVi\P.ORi\TlON 
The lowest weekly evaporation rates occurred in the jewelweed 
station (station E: average, 23.94cc.) and the leatherwood station 
(station D: average, 32.17cc.) (table I). This might fiave been 
expected sit~ce these two species are usually limited to habitats with 
hig-her ratio of available water to evaroration loss. Next in order of 
increasing average weekly water loss was the hemlock station (station 
A) with an average weekly evaroration rate of 35.447cc. This 
was fo\1owed by the mixed mesophytic station (station C: average, 
38.177cc.), with the beech station (station B: average, 42.90cc.) 
showing the highest average weekly evaporation rate. The mixed 
mesophytic station (station C) thus shows an average weekly loss 
of 2.73cc. higher than that of the hemlock station (station A). This 
higher rate of evaporation in the mixed mesorhytic station (station C) 
than in the hemlock station (station A) may be accounted for in part. 
at least, by the fact that the atmometers in the mixed mesophytie sta­
tion were completely in the open, the conspicuous absence of anything 
but a low herhaceous covering having been noted. The atl110meters at 
hemlock station (station A) were a little protected by the dip in 
which they were situated. Moore et at. (10) found that the absence 
of herhacCotlS and shrub layers contributed partially to increase in 
evaporation in hemlock stations. Absence of all except lower her­
baceous cover in station C along with the tendency for the lower 
dead branches of the hemlock at station A to retard air currents per­
haps compensafed for the higher rate of loss in the mixed mesorhytic 
station. 
Daubenmire (4) concluded that t.he hardwood and hemlock 
associations were equally mesophytic in respect to evaporation, for 
he found that an average weekly di fference of only .26cc. existed 
at Turkey Run between these two associations. In contrast, Fries­
ner and Potzger (8) found that hemlock was to be found under 
conditions somewhat more rigorous than those in mixed meso­
phytic habitats. As compared to the other two stations in the 
mixed mesophytic forest in this study (i.e., stations D and E), very 
considerable differences occurred in the weekly averages between the 
hctnloc1c (station A) and the jewelweed (station E); while the 
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difference between leatherwood (station D) and the hemlock (sta­
tion A) was small. 
While it should be noted (table I) that the highest average weekly 
evaporation rate in the present study occurred in the stand of young 
beech (station B) where the stems were prevailingly 1-3 inches DBB., 
it should also be noted that the average weekly loss of 42.9cc. was 
still below the averages for other Indiana stations in previous pub­
lished reports: Turkey Run: 50.4 cc. (4) ; Sycamore Creek: 46.2 cc. 
and 56.7 cc. (9); Brown county: 80.9 cc. (7); and 71.08 cc. (9); 
and Bartholomew county: 80.45 cc. (9). 
SOIL MOlsn:RE 
In the surface layers the hemlock, particularly, showed a singularly 
high average weekly percentage of moisture. The surface layer under 
the hemlock (station A) held a high percentage of organic matter 
and thus had a higher water-holding capacity than those soils with a 
lower humus content. The surface layer in station B (young beech) 
was somewhat similar to that of station A and showed the next highest 
average water content. The great fluctuations of stations A and B 
were due to the imbibitional qualities of humus. These stations like­
wise showed the highest wilting coefficients (table I). The high 
humus content may also account for the universally lower moisture 
content of the 6- and 12-inch levels. At no time did the moisture 
content of the surface layer fall helow that of the subsurface layers. 
To what extent this was due to retention of precipitation prevent­
ing it from reaching lower levels, and to what extent it was due to 
capillary water rising through the subsurface layers, to accumulate 
in the surface layer in greater percentages than in the subsurface 
layers, due to greater holding capacity of the humus, is not determin­
able from the data at hand. Of course, the lower specific gravity 
of the humus would give higher percentages of moisture in the humus 
than in the more mineral subsurface layers, even if the total moisture 
were the same per volume of soils. Daubenmire (4) found the sur­
face layers invariably having higher percentage of total moisture 
than the subsurface layers in both hardwood and hemlock areas. 
Friesner and Potzger (7), studying the moisture relations of surface 
soils of hemlock-seedling sites, found that surface soils with abundant 
leaf letter almost invariably, during both moist and drought conditions 
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(i.e., both when abundant growth water was available and when there 
was entire absence of growth water), was higher than where lea f 
litter was absent. 
The summer of 1947 received good rainfall, for only once (week 
ending September 1) does the moisture percentage fall below the 
wilting coefficient and then only under hemlock (station A) and at 
the 6- and 12-inch levels. Beginning in the latter part of July the 
percentage of growth water available to the hemlocks hovered within 
10% of the wilting coefficient for the remainder of the summer. 
This is in striking contrast to the results of Daubenmire (4) at 
Turkey Run. During the summer of 1929 he found that under hem­
lock at the three levels at which soil samples for this present study 
were taken, there were five, six and seven weeks, respectively when 
growth water was not available; yet the percentage of moisture in the 
hardwood never dropped below the wilting coefficient. In August 
1947, the weather report at the Rockville station showed that 5 :30 
inches of rain had fallen in Parke county whereas Daubenmire's graph 
(4) for August 1929, shows less than two inches of rainfall. It is 
possible, therefore, that had the' summer been drier, in six of the 
eleven weeks of the study sufficient water for growth would not have 
been available in the hemlocks and also that a corresponding decrease 
in rainfall would not bave lowered the moisture percentages below 
the wilting coefficients at the other stations. 
ACIDITY 
Soil r~action data are given in table 1. Other studies (4, 7, 8) 
indicate consistently a more acid condition in soils of hemlock sta­
tions than that which was found at Turkey Run in this study; never­
theless, the reaction in the hemlock station was decidedly more acid 
than in the stations with deciduous trees. The acidity at station B 
(young beech) was higher than in the other mixed mesophytic sta­
ttions, except in the 6-inch level. This may be related to the fact that 
this station also showed a higher humus content in the surface layer 
than was shown by the other mixed mesophytic stations. 
QL:ADRAT STUDY 
The quadrat study yielded results in agreement with Braun's re­
cent inclusion of Indiana in the mixed mesophytic type forest (1), 
for beech and maple were found associated with many other species. 
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Arer sacchanmt displayed prolific reproduction, as it does everywhere 
in Indiana. But since, among the older trees, beech and maple were 
nearly equally represented, it must be assumed that the mortality of 
maple is much higher than that of beech. Beech being the ultimate 
dominant (13), fewer beech seecllings would need to establish them­
selves in order to survive because beech requires the lesser amount 
of light. 
Friesner and Potzger (8) have pointed out that the hemlock 
habitat is more rigorous than that of the beech-maple and that during 
the summer the total soil moisture falls below the wilting coefficient 
more frequently in hemlock associations than in the beech-maple. It 
has already been suggested that the rainfall at Turkey Run during 
the summer of 1947 was too high for deficiency of growth water to 
occur. That the lower moisture content may be due to the hemlock 
seems not to be significant since even more rigorous conditions were 
found where seedlings are growing, before environment can be ef­
fected by mature hemlock trees. TIle members of the mixed meso­
phytic association do not appear to encroach upon the hemlocks. What 
factors prevent this does not seem apparent from this study. Avail­
able light may be the controlling factor. The hemlocks likewise do 
not advance into a mixed mesophytic association probably because 
the depth of leaf litter prevents seedling' establishmenL Usually, 
therefore, the line of demarcation between hemlock and hardwoods 
is static. But there were seedling hemlocks at Turkey Run in the 
mixed mesophytic area. The wedge of advance into the mixed meso­
phytic upland followed a ravine upon the sides of which, under more' 
rigorous conditions grew the young hemlocks. Should the ravine 
be cut further into the upland or widened through erosion, it is likely 
that these hemlocks may reproduce beyond their present range. There 
the advancement would not be an aggressive one but rather one due to 
their ability to take advantage of physiographical developments. But 
it is safe, perhaps, to say that for the present time the hemlocks have 
nearly reached their limits in this part of the park, for they have al­
most reached the head of the present ravine. 
The wilting coefficients (table I) of stations A (hemlock) and B 
(young beech) are very similar and considerably different from the 
other three stations which in turn show considerable similarity to each 
other. At the surface layer the wilting coefficients of stations A and 
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B (22.33 and 20.97 respectively) are much higher than those of the 
other stations: this being correlated with higher humus content in 
stations A and B. Conversely, at the 6- and l2-inch levels, the wilt­
ing coefficients of stations C, D, and E were quite similar and con­
siderably higher than those for stations A and B. 
It is thus apparent that stations A (hemlock) and B (young beech) 
have considerable similarity between themselves and considerable dif­
ference from the mixed mesophytic stations (C, D, and E) in moisture 
content, wilting coef ficient and soil reaction so as to give them distinct 
microclimatic conditions which in turn are reflected in floristic 
differences. 
When moisture content of the various soils is considered in relation 
to wilting coefficients it is found that the growth water (table I) 
shows the highest average for the season in the surface soils of station 
A but this same station shows the lowest averages for the 6- and 
12-inch soils. 
SUMMARY AND CONCLUSIONS 
1. This study was initiated in an attempt to discover what micro­
climatic differences may pertain within the different aspects of the 
mixed mesophytic forest and between them and a relic hemlock colony. 
The investigation was conducted weekly from June 23, until Septem­
ber 1, 1947. 
2. The three aspects of the mixed mesophytic forest, were dif­
ferentiated by evaporation, soil moisture and growth water differ­
ences, evaporation being lowest and growth water highest in the jewel­
weed station and evaporation being highest and growth water lowest 
in the open mixed mesophytic while the leatherwood station was inter­
mediate. 
3. Hemlock showed a higher soil acidity at all levels and a lower 
growth water at all levels except the surface, than any of the other 
stations. 
4. Even with abundant rainfall, soil moisture relationships indi­
cated a drier, more rigorous habitat in the hemlocks. 
5. Because of the high humus content stations A and B showed 
a much higher moisture content at surface levels than in all other 
stations. 
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6. In all cases moisture content and growth water were higher 
in surface than in subsurface soils. 
7. Moisture content and growth water at the 6-inch level ex­
ceeded that at the 12-inch level. 
8. The hemlock and young beech stations showed considerable 
similarity between themselves and considerable differences from the 
mixed mesophytic stations in moisture content, wilting coefficient 
and soil reaction. 
The writer wishes to express appreciation to Dr. John Potzger for 
his suggestion of the problem and for his inspection of the set-up of 
this study; and to Dr. Ray Friesner for his critical reading of the 
manuscript; to Jack Secor, who weighed and dried the soils in Indi­
anapolis all during the summer; to Gayther Plummer, who collected 
the soil samples and made the atmometer readings during the month 
of August; and to Russell Wools and Robert Harmon, who assisted 
in making the quadrat survey. 
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TABLE I 
Evaporation, Soil Moisture, Wilting Coefficients, Growth Water, 
and Soil Acidity. 
(Station A, hemlock; station B, beech; station C, mixed mesophytic ; 
station D, leatherwood; station E, jewelweed.) 
Week Average 
Ending Station Evaporation Soil Moisture 
Surface 6·Incb 12·Incb 
6-23 A 16.878 89.41 % 47.13% 20.56% 
B 14.99 84.92 43.43 24.76 
C 27.675 49.19 29.48 28.35 
D 17.86 48.74 28.63 26.20 
E 55.19 41.16 28.94 
6-30 A 24.766 91.10 28.28 23.41 
B 32.68 64.96 23.09 23.51 
C 26.515 42.82 33.13 21.72 
D 6.84 48.98 26.36 27.72 
E 53.69 33.08 27.82 
7-7 A 43.828 43.34 21.40 20.73 
B 51.58 101.33 27.97 22.78 
C 50.765 46.69 30.60 28.16­
D 55.75 36.10 24.81 
E 26.98 75.40 30.05 39.75 
7-14 A 33.717 62.06 26.56 22.30 
B 41.86 48.19 23.54 24.10 
C 51.51 41.70 25.16 25.17 
D 35.405 44.81 34.19 33.88 
E 22.8* 56.30 28.55 26.71 
7-21 A 16.187 38.26 23.52 23.22 
B 23.56 75.35 19.04 18.06 
C 30.02 36.89 25.25 21.41 
D 18.24* 42.61 29.15 24.77 
E 9.12* 46.60 28.24 22.6Q. 
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TABLE I-(Continued) 
Evaporation, Soil Moisture, Wilting Coefficients, Growth Water, 
and Soil Acidity. 
(Station A, hemlock; statiolJ B, beech; station C, mixed mesophytic ; 
station D, leatherwood: station E, jewelweed.) 
Week, Average 
Ending Station Evaporation Soil Moisture 
Surface 6·Inch 12-Inch 
7-28 A 54.484 93.30 16.17 14.75 
B 59.14 81.35 25.71 24.59 
C 56,88 41.69 23.22 23.55 
D 60.41 54.10 26.40 27.26 
E 43.74* 65.90 27.34 26.16 
8-4 A 63.249 86.27 14.34 14.08 
B 76.31 48.14 16.99 17.44 
C 31.89 63.58 20.97 ZO,81 
D 57.76 40.28 27.58 23.97 
E 36.63* 34.72 19.18 19.84 
8-11 A 52.86 163.95 16.82 14.35 
B 63.85 54.36 17.94 16.76 
C 61.92* 74.32 3242 29.08 
D 63.65 52.16 31.45 25.89 
E 42.56 47.56 25.68 22.31 
8-18 A 35.426 30.74 14.64 13.96 
B 44.06 36.02 17.88 17.06 
C 29.91 29.03 18,66 17.07 
D 19.76 39.09 23.35 25.77 
E 10.26 81.22 24.81 22.25 
8-25 A 23.876 139.22 12.87 13.33 
B 31.12 39.26 20.14 14.05 
C 24.385 36.05 21.27 18.85 
D 19.0 52.60 28.30 19.54 
E 8.36 56.14 29.38 27.75 
9-1 A 24.65 35.78 8.76 9.91 
B 32.80 76.30 24.56 13.36 
C 28.81 50.12 21.09 16.12 
D 23.845 52.52 29.69 23.40 
E 15.01 50.02 27.30 30.59 
Weekly Averages A 
B 
35.447 
42.90 
79.39 
63.93 • 
20.95 
24.73 
17.32 
19.76 
C 38.207 47.46 25.56 22.74 
D 32.177 48.33 29.29 25.746 
E 23.94 56.61 28.60 26.79 
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TABLE I-(Continued) 
Evaporation, Soil Moisture, Wilting Coefficients, Growth Water, 
and Soil Acidity. 
(Station n, hemlock; station B. beech; station C, mixed mesophytic ; 
station D, leatherwood ; station E. jewelweed.) 
Week 
Ending Station 
Average 
Evaporation Soil Moisture 
Surface 
.-_.. 
6··Inch 12-Inch 
Wilting Coefficients A 
B 
C 
D 
E 
22.33 
20.97 
16.06 
16.08 
15.84 
10.42 
11.60 
14.49 
13.13 
14.97 
11.08 
11.10 
12.48 
13.27 
13.73 
Soil Reaction 
Soil Reaction A 
B 
C 
D 
E 
5.0 
5.9 
6.6 
6.4 
6.4 
5.4 
6.4 
6.4 
6.2 
6.2 
5.2 
5.8 
6.4 
6.3 
6.3 
Growth Water (Average) 
Growth Water 
(Average) 
A 
B 
C 
D 
E 
51.06 
42.96 
31.40 
32.25 
40.77 
10.53 
13.13 
11.07 
16.16 
13.63 
6.24 
8.66 
10.26 
12.47 
13.06 
TABLE II
 
Species of the Eighteen Quadrats in Size Classes.
 
Below Above Total 
Species 1" 2-5 6·10 II-IS 16-20 20 stems 
Acer saccharum 
A. rubrum 
Carya cordiformis 
,CO ovata 
'Comus florida 
1 
11 
172 
17 
7 
32 
4 
50 5 259 
17 
2 
2 
22 
*Reading from a single atmometer. 
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TABLE II-(Continued)
 
Species of the Eighteen Quadrats in Size Classes.
 
Below Above Total 
Species I" I 2·5 6-10 11·15 16-20 20 stems 
Dirca palustris 65 65 
Fagus grandifolia 30 24 30 1 2 3 2 92 
Fraxinus americana 22 2 1 2 27 
Liana species 1 1 
Liriodendron tulipifera 2 1 1 3 7 
Nyssa sylvatica 35 8 12 1 1 57 
Ostrya virginiana 3 3 
Prunus serotina 2 2 
Quercus alba 1 1 
Sassafras albidum 2 1 1 1 5 
Smilax sp. 7 7 
Ulmus americana 7 1 1 9 
U. fulva 30­ 2 3 35 
Viburnum sp. 12 12 
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